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A Characterization of components of son
techniques like mutagenesis, protein-protein interaction, genomics, transcriptomics
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Regulation of Aflatoxin Biosynthesis
and Fungal Development

Pathway-Specific Regulators
AfIR and AflJ

Globally-Acting Transcriptional Factors
NsdC and Hbx1

Global Regulators- Velvet Complex
VeA-LaeA-VelB
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aflR (Payne et al., 1993; Chang et al., 1993)

A Af | R -ype, Zan-finGea tradscription factor that is required for
expression of all AF biosynthetic genes.
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sequence found in just about all AF pathway gene promoters and also ST
pathway genes in A. nidulans.
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genes and overexpression of AfIR results in increased expression of AF
pathway genes and AF production.
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A

A
A
A

Divergently aflR anscribed

Functi onal

Shown t eernbinalmegiontoAfIRJChang et al., 2003)

|l nvol ved i
via interaction with AfIR.

n

copy needed

mo du l_a t-i n.g

from

f or

t he

WT | evel s

expressio



Relationship of Aflatoxin Biosynthesis
and Fungal Development
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Regulation of Aflatoxin Biosynthesis
and Fungal Development

Pathway-Specific Regulators- AfIR and AflJ

Globally-Acting Transcription Factors
NsdC and Hbx1

Global Regulators- Velvet Complex
VeA-LaeA-VelB



Functional Analysis of the A. flavus
nsdC Transcription Factor

Development Aflatoxin production
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Cary et al., Eukaryotic Cell 2012

Gilbert et al., Microbiol Res 2016



Regulation of Aflatoxin Biosynthesis
and Fungal Development (2)

Pathway-Specific Regulators- AfIR and AflJ

Globally-Acting Transcription Factors
NsdC and Hbx1

Global Regulators- Velvet Complex
VeA-LaeA-VelB



The Velvet Complex

Global Regulation of Fungal Development and Secondary Metabolism
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VeA is Required for Aflatoxin and Sclerotial Production

Aflatoxin AF Gene Expression
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VeA is Required for Normal Virulence in A. flavus

Growth and Development
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ldentification of VeA-Regulated SM
Gene Clusters using Genomics,
Transcriptomics and Metabolomics



Why Study SM Clusters in A. flavus?

A Determine the biological func
e.g. role in development, virulence, survival

A New insights into the regul at
plant-fungus interaction. Possible virulence factors?

A Possi bl e -wlkbesveéen SM custarss potential
to modulate aflatoxin production?

A Possible synergy of SMs with
the toxicity of the producing strain



Use of Genome Sequence Data to Identify
SM Gene Clusters in Asperqilli

Computational prediction of SM clusters is Aspergillus species.

Organism SMURF antiSMASH Experimental Total Predicted

A. nidulans 66 S 71
A. fumigatus 38 5 39
A. niger 70 0 81
A. oryzae 57 73 2 75

A. flavus 55 61 10 62

PKS/PKS-like- 28 NRPS/NRPS-like- 32 PKS-NRPS-2 DMATS-7




SM Cluster Metabolites Experimentally
ldentified in A. flavus
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Transcriptomics to ldentify VeA-Regulated
A. flavus SM Cluster Genes

Cary et al., Eukaryotic Cell, 2015



